Let denote by Σ * k the class of starlike functions inΣ k and by A n the class of holomorphic functions g of the form:
With suitable conditions on k, p ∈ N,on c ∈ R,on γ ∈ C and on the function g ∈ A k+1 , the author shows that the integral operator L g,c,γ : Σ → Σ defined by:
maps Σ * k into Σ * l , where l = min{p − 1, k}.
Introduction
Let U = {z ∈ C : |z| < 1} be the unit disc in the complex plane.We denote by Σ k the class of meromorphic functions f in U having the form:
Let denote by Σ * k the class of starlike functions in Σ k . Let A n be the class of functions
with g(z)/z = 0 in U.Let us define the following integral operators:
by the following equations:
In [1] and [2] the authors found sufficient conditions on c and g so that
The purpose of this article is to find sufficient conditions on g, c and γ so that L g,c,γ (Σ * k ) ⊂ Σ * l where l = min{p − 1, k}. For γ = 0 we obtain Theorem 1 from [2] . In section 4 we give also a new example of an integral operator that preserves meromorphic starlike functions.
Preliminaries
For proving our main result we will need the following definitions and lemmas.
If f and g are holomorphic functions in U and g is univalent, then we say that f is subordinate to g,
The holomorphic function f , with f (0) = 0 and f (0) = 0 is starlike in U (i.e. f is univalent in U and f (U) is starlike with respect to the origin) if and only if [zf (z)/f (z)] > 0 in U.
Lemma 1 [6]
Let h be starlike in U and let
This result is due to T.J.Suffridge and the proof can be found in [6] Lemma 2 [3] Let the function ψ :
Lemma 3 [4]
Let B and C be two complex functions in the unit disc U satisfying:
We mention here that Lemma 3 is a particular case of Lemma 2. More general forms of this two lemmas and proofs can be found in [5] 3 Main result
Theorem 1 Let γ ∈ C, c > 0 and let p and k be positive integers. If g ∈ A k+1 is starlike and g(z)/z = 0 in U and if G(z) = zg (z)/g(z) satisfies:
where the integral operator L g,c,γ is defined by (4) and
From (4) we deduce:
2/(k+1) where the power is considered with its principal branch. Since k + 1 ≥ 2 we deduce:
Hence: (5) and Lemma 3 it follows immediately that:
is holomorphic in U and (8) becomes:
Taking the logarithmic derivative, we obtain:
Because f ∈ Σ * k , we deduce:
Let now define ψ :
From (9) we have:
In order to show that (10) implies p(z) > 0 in U it is sufficient to check the inequality:
for all real s and t ≤ −(k + 1)(c + 1)/2 and then to apply Lemma 2. If we denote:
then we have: (6) and (7) it follows immediately that ψ[is, t; z] ≤ 0 for all real s and t ≤ −(k + 1)(s 2 + 1)/2 Hence,by Lemma 2 we obtain that p has positive real part in U, and thus F ∈ Σ * k and the theorem is proved.
